
EXCITEMENT about the 
new biolog) of D1\‘A has 
tended to provoke either of 
two reactions: that little 
men would soon be synthel 
sized and come swarming 
out of the laboratories or 
that the whole study of 
molecular biology was main- 
ly of academic importance 
and we would see little prac- 
tical impact of it within OLW 

iifetime. 
More sensible observers 

have suggested that WC 
would see ever deeper in- 
sight into cancer and other 
cell pathology over the com- 
ing years and decades. It is 
gratifying, and a little sur- 
prising, to see how quickly a 
concrete application of DSA 
enzymology has arisen in re- 
lation to a human disease, 

DSA, or deoxyribonucleic 
acid, is the substance within 
the cells that controls hered. 
ity. 

XERODERMA PIGJIEI\;‘- 
TOSUM is a rare disease 
which once occupied a 
prominent place in t h e 
textbooks mainly because 
its gene was wrongly located 
on the sex chromosome. In 
fact, it now seems that the 
Xeroderma gene is located 
on the same chromosome as 
the XBO blood group Eac- 
tors. In addition, most of the 
diagnosed cases belong to 
the 0 blood group, which 

speaks for some clcvelo1~- 
mental association of the 
disease with the 0 group 

factors. 
The principal manifesta- 

tion of Xeroderma is t.he 
sensitivity of the skin to 
sunlight, specifically to ul- 
traviolet light. Eesides es- 
cessivc “sunburn damage ” 
the patients also have a ver; 
high liability to cancers of 
the skin and to malignant 
melanoma. 

Cases in which 20 tumors 
have been removed are not 
unusual anA most die from 
their cancers at an early 
age. The main interest of 
the disease to medical sci- 
ence, in view of its rarity, is 
the light it can throw on the 
biology of cancer, and on 
freckles, and possibl’y on re- 
lationships between them. 

Dr. J. E. Cleaver of the 
Radiobiology Laboratory, 
University of California 
Medical Center, San Fran- 
cisco, reported remarkable 
findings on cultured skin 
cells ,from Xeroderma pa- 
tients in the May 18 issue of 
Sature magazine. The DN:\ 
of cell nuclei is vulnerable 
to chemical damage by ul- 
travio’.et light, which intro- 
duces “thymine dimers” into 
the normal DNA structure. 
These abnormal l inkages in- 
terfere with the fundamen- 
tal genetic functions of tlhe 

DNA molfcu!e and, unless 
repaired, either kill the cell 
or introduce mutations into 
the next generation of DNA. 

hIOST ORG~WIS~IS, as 
an adaptation lo living on a 
sun-baked earth, have devcl- 
oped protective pigments to 
shade their DsA and have 
also evolved biochemical re- 
pair mechanisms to elimi- 
nate thymine dimrrs when 
they occur. The repair gen- 
erally involves three steps, 
each requiring a diflercnt 
enzyme: (1) the recognition 
and excision of thymine-di- 
mer segments from t.he 
DS.4; (2) synthesis of patch- 
ing copies (repair replica- 
tion) from the alternative 
strand of the DNA, and (3) 
healing in the patched seg- 
ment. 

The biochemical research 
on DS.4 repair is closely re- 
lated to the recent success 
in replicating a bacterial 
virus. Nothing could be 
more academic, nor seem- 
ingly more distant from 
human affairs, than the ge- 
netic studies of sex in bac- 
teria that also underlie 
much of this kind of work, 
and which have made spo- 
radic entertainment for Con- 
gressmen poking fun at re- 
search. 

Dr. Cleaver reported that 
Xeroderma cells are clefec- 
tive in the process of DNA 

repair after Gltravio!et dam- 
age. Further work is in 
progress to cletermine which 
of the essential enzymes is 
altered in the cells from the 
Xeroderma patients. The 
process of DS:1 repair is ob- 
viously an essential part of 
our inherent biolozieal rc- 
sistance to cancer, rvit,h 
which WC dispense only at 
our peril. 

This work cxcmplifies the 
excellent biomedical re- 
search at our universities, 
supported by agencies like 
the Atomic Energy Commis- 
sion, the Kational Institutes 
of Health and the Kational 
Science Foundation. Its fur- 
ther growth, however, is 
being strangled in the budg- 
etary crunch between the 
President and Congress. It 
is no consolation that their 
children will share in paying 
the price of their neglect. 
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